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Test Objective 
To determine the degree of penetration of casters into Silflex walkway shielding 
by mechanically loading casters and determining elastic deformation of Silflex and 
whether edges of casters cut Silflex during heavy loading 
 
Testing Technique 
Test Silflex pieces were supported during testing on two different surfaces: 

1) Solid Steel Plate 
2) Steel Floor Grating having cross bars on top side of grating in contact with 

Silflex “bottom” surface.  Grating openings were 4” X 1” with blades being 
1.25” high.  (Grating was used to see whether forcing Silflex into grate 
openings “cut” the bottom surface of Silflex.) 
 

Loading of Test Silflex and Casters 
A photo that follows shows the stacking sequence of components for loading.  
The load cell of the Instron load frame contacted the caster being tested which in-
turn contacted the Silflex member, all of which rested on the lower support  (solid 
steel block or walkway grate.)  Mechanical loading was accomplished on an 
Instron  screw-driven load frame equipped with a  calibrated load cell to sense 
compression of the caster “wheel” into the Silflex surface (in inches) as a function 
of load (in pounds force).  The Instron was set to load all samples at the same rate 
of 1000 pounds force per minute.  Load was taken to a desired maximum and 
then the testing was stopped.  The maximum loading was typically between 1000 
and 1500 pounds (translating to the situation of having a cart with 4 casters 
loaded with 4000-6000 pounds.)  Photos were taken during the loading 
procedures.  The photos show the penetration of casters into the surface of 
Silflex.  When load was removed,  samples were checked for permanent 
deformation of Silflex (in the form or an indention or impression in the Silflex’s 
surface  that could be seen by eye.)   
 
Silflex Samples 
 
A set of four (4) different samples comprising either a monolithic composition or a 
layered compositional structure was used.   (Note: 1)The same single Silflex 
samples were used for all the tests reported for that construction.  2) Because of 
concern about possible cutting of the Silflex by floor grate “blades”, all tests using 
solid steel support were done before samples were used in grate-support testing. 
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Silflex samples tested are given in the following list.  It should be noted that the 
upper surface of Silflex samples (surface that contacted caster was the customary 
yellow silicone-only thin layer, typically 0.125” thick,  that is common to most 
Silflex walkway sheets. 
 
Silflex Walkway Shielding Sample Descriptions 

1) 1.125” thick (73 w/o) Iron  Silflex 
2) O.5” thick (90 w/o) Tungsten Silflex 
3) 0.5” (87.5 w/o) Bismuth Silflex 
4) Upper layer 1.0” Iron  Silflex ; Lower layer 0.125” (84 w/o) Magnetic Silflex 

NOTE:  All samples were 5” x 5” squares having the uppermost layer that 
contacted a caster being yellow silicon elastomer of 0.125” thickness.  The yellow 
surfaces were covered with formed-in small elliptical shaped non-skid texturing.  
While the yellow does not contain radiation attenuating material, it is 
continuously and homogeneously well-bonded to the underlying bulk  Silflex 
attenuating composition. 
 
Caster Wheels Pressed Into Silflex 
Casters tested were of two compositions.  1) Cast iron, and 2) molded 
polyurethane with each used in two diameters; namely 6” and 8”.  All casters 
used had 2” wide tread surface that was slightly radiused on both edges by the 
manufacturer so that the edge of the penetrating wheel was not a “sharp 90 
degree edge.  The polymer wheel casters were molded with an approximate 1/8” 
crown that was centered on the wheel width. 
 
Testing Sequences: Samples, Casters, Sizes and Caster Type  
The testing sequence of Samples was 2, --3,--1, --4. 
Each sample was sequenced through the caster set in the order:  8” Polymer, 6” 
Polymer, 8” Iron and 6” Iron 
 
Note:  The sequencing of samples and casters was organized with the intention of 
going from mild to harsh conditions as imagined by the tester. 
 
Data Measurements and Observations 
Stress-strain plots were made and printed from Instron data.  Stress-strain plots 
allow one to easily see whether deformation is primarily elastic or some 
combination of elastic and plastic.  Elastic deformation of Silflex  was  indicated by 
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total spring-back of Silflex once load is removed.  Elastic is also indicated by an 
essentially linear stress-strain curve, while plastic deformation or permanent 
deformation is indicated by a more crooked plot as opposed to more linear.   
 
Visual Sample Observations 
If Silflex deforms up to the load limit chosen in a linear (elastic) fashion when the 
load and caster are removed, there would be  no permanent depression formed 
in the Silflex sample’s surface.  Were there permanent deformation, an 
examination would show a lasting depression in the surface. 
 
If either one or both edges of any caster or the “blades” of steel flooring cut the 
Silflex, it would be easily detected visually by taking the suspect surface and 
bending in an attempt to approach a 90% curvature.  The cut surface will “open” 
to show its gash.  Each sample was checked this way after each test.  Results of 
the “cutting test” will be discussed in the observations section that follows. 
 
Observations and Conclusions 

1) 2” wide commercial casters of both iron and polyurethane, when loaded in 
compression on solid steel backing against four different compositions 
/combinations of Silflex having a 0.125” thick  yellow silicone surface layer 
did not cut or permanently distort. 

2) Due to the elastomeric nature of silicone-based Silflex platform shielding , 
the depressed contact region of casters and Silflex when under load return 
to its original planar surface with no divots  occurring when load is 
removed. 

3) When Silflex was backed by steel during loading, statement 1) and 2) above 
were true.  In no cases did the wheels’ edges cut the Silflex. 

4) When open steel grating  comprising rectangles  4” x 1” was used as 
backing for load testing, “blades” of the open grating were noted to cut the 
back surface of Silflex.  This problem can be avoided by placing a thin rigid 
backing layer on top the grating to prevent heavy load (> 1000 pounds) on 
casters from pushing Silflex into grating openings. 

5) If Silflex is firmly and continuously backed, at loads of up to 1500 pounds 
per wheel appeared not to push 6” diameter wheels into Silflex deeply 
enough to cause a troublesome “rolling resistance” to such wheels.  Expect 
the rolling resistance to be reduced by increasing wheel diameter. 
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TEST Loads (pounds) for Silflex Block - Caster Combinations  

Set 1 Solid Steel Platform    

8" Polymer 6" Polymer 8" Iron 6" Iron 

Block    

2                     523 997 1014 1512 

    

Block    

3                     1773 1511 1524 1506 

    

Block    

1                     1662 1506 1509 1507 

    

Block     

4                      1500 1507 1508 1506 
    

    

Set 2 Steel Grating      Used 8" Iron Caster on all Grating  

Damage    

Block 2               2534            Cut    

Block 3               1007            Cut    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
















































































